The freshwater habitats of the Eastern Congo are among the least investigated areas on the African continent. This severely restricts our understanding of the composition and distribution of the gastropod and bivalve communities in this region. This lack of knowledge, in combination with very limited recent collections, hampers the phylogenetic assessment of several molluscan taxa on the Pan-African scale and conservation efforts targeting this most prominent taxon of the macrozoobenthos. We here report on species obtained in the Eastern Congo in 2010. In total, 20 gastropod and bivalve taxa were collected from 24 freshwater habitats of the Nile and the Congo drainage system. By compiling faunal and taxonomic data we also aim to provide information of relevance to conservation efforts.
INTRODUCTION
The East African Rift system is a well-known hotspot of freshwater biodiversity. The rift lakes within this system are often millions of years old and harbour several hundred taxa (e.g., Williamson 1981; Wilson et al. 2004; Seehausen 2006; Genner et al. 2007a) . Slightly west of Lake Edward, however, is a less acknowledged yet equally important biogeographical feature: the water divide that separates the drainage of the Nile from the drainage of the Congo River (Fig. 1) . Four major freshwater ecoregions are described from this part of Africa (Abell et al. 2008 ; Fig. 1 ): (I) The Albertine Highlands ecoregion has a tropical, wet climate and is characterized by rivers and streams connected to the Lualaba River; (II) The Cuvette Central ecoregion has an equatorial wet climate and consists of moist forest rivers. Its main characteristic features are the Congo River and lowland tropical rainforest; (III) The Upper Nile ecoregion, encompassing the tributaries of the White Nile such as the Semliki River and having a subequatorial climate in its southern part (Thieme et al. 2005) ; (IV) Lake Edward belongs to the Victoria Basin ecoregion, which is characterized by large lakes and has an equatorial climate.
The Congo and the Nile river systems harbour highly diverse yet very different mollusc faunas (Van Damme & Van Bocxlaer 2009) . Whereas the freshwater molluscs east of the Congo-Nile divide have been studied intensively over the past decades, very little is known of the taxa west of the divide. Since the early work of Pilsbry and Bequaert (1927) on the Congo's freshwater molluscan fauna, malacological sampling has been carried out very rarely in the eastern region of the country in general and in the Ituri rainforest in particular (but see Baluku et al. 1989; Chartier et al. 1992) . The most recent account of freshwater molluscs of Central Africa (Graf et al. 2011: 61) states: "Many … species in the region are known from only a relatively small number of specimens, and most of those have not been corroborated by recent collecting." For the entire Congo basin, new material of selected molluscan groups has been studied only occasionally and has often originated from very restricted regions (e.g., Appleton 1979; Piechocki 1993; Piechocki & Korniushin 1994) . Most of the literature focuses exclusively on intermediate gastropod hosts of medically relevant parasites (e.g., Frandsen et al. 1978; Loreau & Baluku 1987; Baluku et al. 1989; Chartier et al. 1990a Chartier et al. , b, 1993 . Hence, modern phylogenetic evaluations are largely absent for this region and the lack of such studies hampers discussions on the origin and biogeographical relationships of African Mollusca (e.g., Michel et al. 1992; Van Damme & Pickford 2003; Wilson et al. 2004; Glaubrecht & Strong 2007; Glaubrecht 2008) . (left hand side) and Uganda. Freshwater ecoregions (Abell et al. 2008 ) are separated by a light grey dashed line: I -Albertine Highlands, II -Cuvette Central, III -Upper Nile, IV -Lake Victoria Basin. The Congo-Nile water divide follows the borders between ecoregion II and III as well as between I and IV. Red dots mark collecting localities; larger towns and cities are indicated by yellow squares.
The freshwater fauna of large parts of Central Africa has experienced considerable anthropogenic pressure due to deforestation, mining and untreated wastewaters (Thieme et al. 2005) . Furthermore, recent conservation efforts have been hampered by a lack of public acceptance: although gastropods and bivalves represent a critical subset of limnic biodiversity and are the most prominent group of the macrozoobenthos, "the unique molluscan diversity of the region is fully appreciated by neither the relevant governments nor indigenous communities" (Graf et al. 2011: 59) . Moreover, the conservation status of many freshwater molluscs from this region cannot be assessed adequately due to 2010 and comment on habitat characteristics as well as on species distributions. Therewith, we aim to provide faunal information with relevance to conservation efforts.
MATERIAL AND METHODS
Gastropod and bivalve species were collected in March and April 2010 in riverine and lacustrine habitats in the Provinces Orientale and North-Kivu (Democratic Republic of the Congo; Fig. 1 ) by RS, OWN, and MM in the Nile and Congo drainage systems. Sampling was carried out utilizing sieves and a dredge for collecting at greater depths from boats at Lake Edward and the Semliki River.
All specimens were preserved in 80 % ethanol and are deposited in the UGSB collection (University Giessen Systematics & Biodiversity collection, Germany). Images were taken using a digital microscope (Keyence VHX-600). Species were determined by RS, CA and UB based on the original literature, if not stated otherwise. Nomenclature largely follows Mandahl-Barth (1988) , Brown (1994) , Daget (1998) , Bouchet & Rocroi (2005) , and Bouchet et al. of Bengtson (1988) .
Collecting sites for each taxon refer to numbers in Tables 1 and 2 Pila species in Africa (excluding Madagascar). P. ovata appears to be the most widespread of them.
in an irrigation channel with no apparent water movement (Tables 1, 2; Fig. 4H ). The main substrate type of the former is clay with detritus and sand, of the latter mostly detritus and sapropel. Collecting sites: 18, 20, 24. IUCN Red List Category: Least Concern . Collection sites with their respective sampled species. Collection sites are separated into sites of the Nile and the Congo drainage system. Note that localities 1 and 2 are part of the Congo system. Coding: x -alive specimens, s -shells only. Lacustrine habitats (Lake Edward) are highlighted in grey.
Nile drainage system Taxonomic remarks: M. tuberculata is probably an aggregation of several species (e.g., Genner et al. 2007b and references therein). As a taxonomic revision is beyond the scope of this paper, we here follow Mandahl-Barth (1954) and Brown (1994) . Falkner (1991) suggested the correct species name to be tuberculatus due to the masculine gender of the genus name. Yet, the author of the genus (Oliver 1804) treated the gender as feminine (ibid.: 40) and hence the correct name is tuberculata (according to ICZN 30.1.4.4.).
Habitat description: We found this species in great abundance at every sampled locality at L. Edward as well as in the Semliki R. Collecting sites: 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 . IUCN Red List Category: Least Concern (Madhyastha 2010 Taxonomic remarks: A unique, distinct character of this species is the sharp slope of the last whorl. Mandahl-Barth (1957a) notes however that this feature may not be developed in immature specimens. The species is endemic to L. Edward and its immediate surroundings (Mandahl-Barth 1957a; Brown 1994; Jørgensen et al. 2007b) . Ceratophallus kigeziensis (Preston, 1912) 
Fig. 2I
Planorbis kigeziensis: at an altitude of 6000 ft.") Planorbis (Gyraulus) avakubiensis woodland pool")
Taxonomic remarks: Mandahl-Barth (1954) reports several localities for this species from Uganda, but also mentioned its possible occurrence in Rwanda and Burundi. Brown (1994) suggested that avakubiensis kigeziensis. The former taxon was described by Pilsbry and Bequaert (1927) Gyraulus sp.
Fig. 2J Taxonomic remarks: It is not possible to determine the species of our single specimen. Based on the position of the kidney and the absence of a sclerotized penis, we can however exclude that the specimen belongs to the genus Ceratophallus. According to Brown (1994) G. costulatus is the only widespread Gyraulus species in Africa and it was reported from L. Edward by Mandahl-Barth (1954) . Yet our specimen from the Semliki R. does not possess strong ribs and a carina. Habitat description: The species was dredged in the Semliki R. at depths of 2-3 m from sandy substrate. Collecting site: 12.
Bivalvia
Coelatura stuhlmanni (Martens, 1897) Figs 3B, 3C
Unio stuhlmanni
Taxonomic remarks: Mandahl-Barth (1988) regarded stuhlmanni as well as its supposed sister taxon bakeri as subspecies of aegyptica. However, Scholz and Glaubrecht (2004) , in concordance with Daget (1998) , argued for a species status for both taxa and we follow their view here. Graf and Cummings (2007) suggested that C. bakeri and C. stuhlmanni may not be endemic to L. Albert and L. Edward respectively, but occur in both lakes.
Habitat description: We found this species in moderate abundance at depths of 3-5 m at the north-western shore of L. Edward (Fig. 4C ) and in the Semliki R. (Fig. 4D) . In the river, Mandahl-Barth (1954) anticipated a "shorter form … with less marked zigzag sculpture … forming a transitional link between C. stuhlmanni and C. bakeri" (ibid.: 129). We compared eight specimens collected from three localities in L. Edward with 11 specimens from two localities in the Semliki. Whereas the zigzag sculpture is indeed partly less marked in the Semliki R., the riverine specimens are not shorter than the lake form (Fig. 3B, riverine form; Fig. 3C , lake form). Collecting sites: 6, 8, 10, 11, 12. Corbicula cunningtoni: west shore of the Lake.") Corbicula radiata edwardi Kabare") Taxonomic remarks: Whereas the form from L. Edward was originally treated as subspecies of radiata (Pilsbry & Bequaert 1927 ), Mandahl-Barth (1988 synonymized all African Corbicula under the name with the exception of C. astartina. The author suggested that the originally described subspecies from L. Edward (C. radiata edwardi) is not very different from the subspecies cunningtoni and hence the former name "perhaps ought not to be maintained" (ibid.: 115). More recent taxonomic accounts Corbicula are indeed is unclear as the question still awaits a molecular based systematic revision (see Pfenninger et al. 2002) . Habitat description: We found this species in moderate abundance at depths of 3-5 m at the north-western shore of L. Edward as well as at depths of 2-3 m in the Semliki R. on predominantly sandy substrate. Collecting sites: 5, 6, 8, 10, 11, 12, 13 . IUCN Red List Category: Not Evaluated.
Family Sphaeriidae Deshayes, 1855
Sphaerium hartmanni (Jickeli, 1874) Fig. 3E
Cyclas hartmanni
Taxonomic remarks: Mandahl-Barth (1988) synonymized a number of former species under this name and ranked them as subspecies. Based on nephridia characteristics, Korniushin (1998) suggested that all African Sphaerium spp. should be transferred to the genus Musculium. In the absence of a molecular phylogenetic analysis of African material and the general confusion of Musculium versus Sphaerium (see Lee & Ó Foighil Habitat description: We collected this species from the Pemba R. at the road from Mambasa to Nia-Nia from a depth of 0.1-0.3 m. The substrate comprised sand and gravel. Collecting site: 23. IUCN Red List Category: Least Concern .
Cardium casertanum Italy)
Taxonomic remarks: This species is reported to be cosmopolitan (e.g., Kuiper 1966; Mandahl-Barth 1988) , but recent molecular studies indicate that this taxon is not monophyletic and comprises several species (Lee & Ó Foighil 2003; Schultheiß et al. 2008) . Thus, we identify it tentatively. Although the shell shape is similar to P. viridarium, our specimens are missing a callus-a typical hinge character of P. viridarium. Moreover, preliminary molecular analyses indicate that the specimens described here do not cluster with specimens of P. viridarium from its type locality (unpubl. data).
Habitat description: We found this species near Mutwanga town in the Tandibo R. at the foot of the Rwenzori Mountains. The substrate consisted mainly of sand and gravel. Collecting site: 3. IUCN Red List Category: Least Concern (P. casertanum) (Budha 2010) .
Pisidium kenianum Preston, 1911 Fig. 3F Pisidium kenianum
Taxonomic remarks: The Congo material was compared to recently collected specimens from the type locality, which strongly supports our designation. Note, however, that the status of this species is somewhat disputed (Mandahl-Barth 1988) . A phylogenetic analysis based on morphological characters placed the species near P. casertanum and P. compressum (Korniushin & Glaubrecht 2006) . In the Congo it is known from Katanga Prov. (former Shaba region; Daget 1998).
Habitat description: We collected this species from the Luulilo R. near Butembo town at depths of 0.5-1 m (Fig. 4F) . The substrate comprised stones and gravel with minor proportions of sand and clay. Taxonomic remarks: This species is known to be widely distributed in Africa. However, a large variability in shell characteristics is evident in this taxon, as in many of the other African species of the genus (Albrecht et al. 2010) . Thus a comprehensive phylogenetic and taxonomic treatment of African Sphaeriidae is overdue.
Habitat description: The species was sampled from the Kangambili R. in the vicinity of Mambasa town at a depth of 0.2 m. The substrate comprised mainly clay and detritus. Collecting site: 22. IUCN Red List Category: Least Concern (Appleton et al. 2009a) .
RESULTS AND DISCUSSION

Taxa from the Nile drainage system
We investigated localities from two separate areas of the Nile drainage system in the North-Kivu Province: (1) Lake Edward and the Semliki River, and (2) the western hillsides of the Rwenzori Mountains (Figs 1, 4B-D) . The latter area was investigated at the foot of the mountains as well as up to an altitude of 2138 m (i.e. near Kalonge hut on the Congolese Rwenzori Mountains trail). Despite intensive search in creeks and rivers on the way to the hut, neither live molluscs nor shells were found. Indeed, mountains near Mutwanga town, we collected specimens of Pisidium cf. casertanum (Fig. 3H) .
Compared to the investigated riverine habitats, Lake Edward was species rich. We found a subset of eight molluscan species (Mandahl-Barth 1954 , 1988 Brown 1994 ;  Table 2 ), including two out of four proposed endemic taxa: Gabbiella humerosa edwardi and Biomphalaria smithi (see "Biodiversity and conservation" section). Additionally, we sampled the Semliki River approximately 6 km downstream but were discouraged by rangers from continuing due to poaching activity in the area (Figs 4C, 4D ). In total, we found seven gastropod and four bivalve species in the Nile drainage system.
Taxa from the Congo drainage system
We investigated freshwater habitats along the road from Beni to Mambasa via Komanda. Between the latter two towns the road passes through the Ituri forest and frequently crosses rivers and creeks (Figs 1, 4E-G) . On the way to Mambasa we found only Potadoma in these waters (localities 14-17 in Fig. 1; Figs 2B, 2C ). This scarcity of molluscs in the Ituri region has already been mentioned by Brown (1994: 539) . Our sampling efforts were severely hampered by the dense forest, which allowed only limited exploration of the creeks and rivers (Fig. 4G ). Within and in the vicinity of Mambasa, we additionally found Pila ovata as well as Bulinus cf. forskalii and Lymnaea (Radix) natalensis (Figs 2A, 2G, 2H ). The latter two species are known as intermediate hosts of the parasites Schistosoma and Fasciola, respectively (Brown 1994) . Additionally, we collected Biomphalaria cf. pfeifferi and L. (Radix) natalensis from the Mususa River as well as Pisidium kenianum in the vicinity of Butembo (localities 1 and 2 in Fig. 1 ; Table 2 ). In total, we found six gastropod and three bivalve species in the Congo drainage system. 
Biodiversity and conservation
The on-site molluscan species diversity in the investigated area ranged from one to eight species, with the highest diversity in the Semliki R. and in L. Edward (Table 2 ).
in the IUCN Red List of endangered species. Two species, Biomphalaria smithi and Potadoma liricincta Jørgensen 2008c). P. liricincta was reported from two localities in the Ituri rainforest (Jørgensen 2008c) . We found this species in six different creeks and rivers in the Ituri region (Table 2) .
Biomphalaria smithi was not known from the Congolese side of L. Edward (Kyambadde 2004) yet we found the species there, as well as in the Semliki R. Acknowledging endemic taxa, Burnupia edwardi and Ceratophallus apertus, were not found and we collected only approximately half of the species reported from the lake during our study (Mandahl-Barth 1954 , Brown 1994 . Further mollusc surveys on both sides of the lake are necessary in order to estimate the faunal change during the past decades. This becomes even more important in light of ongoing eutrophication, pollution and boat
Taxonomic uncertainty and concluding remarks
In the past decade, phylogenetic investigations of African freshwater molluscs have frequently called former taxonomic assignments into question (e.g., Genner et al. 2007b; Jørgensen et al. 2007a, b; Schultheiß et al. 2009 Schultheiß et al. , 2011 Sengupta et al. 2009 ). The incongruence between morphological and molecular data often has two immediate consequences. First, it leads to taxonomic instability and second, it changes the number of species known for the investigated area, which constitutes essential information for conservation efforts. Against this background, the assignment and distribution of freshwater mollusc species must be treated with some caution as long as molecular revisions are absent.
An interesting outcome of our pilot study is the clear faunal break between species of the two great river systems. We are aware, however, that our survey is rather limited and thus the observed break may partly be a sampling artefact. Finally, we would like to stress the importance of further faunal studies in order to allow more informed decisions on the conservation status, taxonomic assignments, phylogenetic relationships and biogeographic origins of the mollusc fauna of the Eastern Congo region.
